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formation;
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MCA: middle cerebral arteryAbstract Trans-venous approach has been described for endovascular treatment of many vascular
lesions namely the intracranial dural, cavernous and intra-orbital malformations. A patient with a
ruptured left deep parietal arteriovenous malformation (AVM) treated with primary transvenous
Onyx 18 embolization is reported. Trans-arterial approaches were unsuccessful because of the tiny
tortuous feeding arteries and hence a transvenous approach was used for embolization. Follow-up
angiography at 3 month revealed persistent angiographic cure of the AVM. Our case illustrates that
in patients with ruptured small AVM having a single draining vein, transvenous treatment can be
utilized to achieve occlusion resulting in AVM cure.
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Medicine. Open access under CC BY-NC-ND license.A 35 year old male with no previous medical problems pre-
sented with disturbed consciousness and right sided weakness
to the emergency unit. Non-contrast CT of the brain revealed
Lt deep fronto-parietal hematoma with sub-ependymal exten-
sion to the trigone and body of the Lt lateral ventricle. The pa-
tient was aphasic with motor power grade 1 in both Rt upper
and lower limbs. Cerebral angiogram revealed Lt deep parietal
small AVM 2 cm in size partially compressed by the hematoma
and drained by a single vein into the deep venous system. Ashort stenotic segment noted along the vein draining the mal-
formation which is likely the cause of the bleed. The patient
was managed conservatively for 2 months till complete resolu-
tion of the hematoma. Clinically the patient regained speech
and was Grade 4 motor power with physiotherapy. The deci-
sion was taken by the neurosurgery and neuro-interventional
team for endovascular treatment to avoid operation in this
area. The procedure was done under general anesthesia. An
intravenous bolus of 5000 IU of heparin was given after the
right femoral approach. Using 6F sheath a 6F Envoy angled
guiding catheter (J&J, Miami Lakes, Fla) was placed in the dis-
tal Lt internal cervical carotid and multiple trials through dif-
ferent Lt MCA feeders to reach the nidus were attempted by
Marathon (ev3, Irvine, California. USA) over mirage 0.008
(ev3, Irvine, California. USA), failure to reach the nidus due
to tiny caliber and tortuosity of the (en passage) feeders to start
the embolization changed the strategy to venous approach.
440 A.Z. AhmedAfter angiographic assessment of both internal jugular veins
the left one was punctured by 5F sheath through which a 5F
vertebral glide catheter (Terumo Medical Corporation, Somer-
set, NJ) was advanced till the straight sinus. A Marathon (ev3,
Irvine, California) over mirage 0.008 (ev3, Irvine, California)
was advanced retrogradely guided by a road map from the arte-
rial access till it reached the foot of the draining vein. Injection
of Onyx 18 (ev3, Irvine, California, USA) started by making a
plug to occlude the vein completely permitting retrograde ﬂow




Fig. 1 (A and B) Lt ICA Town’s and lateral showing small deep pa
through a single deep vein showing a stenotic segment. (C) The microc
vein. (D) The cast of Onyx 18 injected from the venous side reﬂuxin
complete closure of the AVM and the draining vein.feeders from the Lt MCA started ﬁlling with Onyx retrogradely
conﬁrming nidus closure. Angiographic closure of the nidus
was also conﬁrmed through different arterial injections in dif-
ferent views. To avoid the risk of venous rupture during pulling
on the microcatheter, it was cut ﬂush at the neck entry after
applying some traction and left in situ. The cut end retracted
subcutaneously and the patient was kept on aspirin 200 mg/
day for 3 months. During the injection of Onyx controlled
hypotension was maintained by the neuro-anesthesiologist.
The procedure went uneventful and the patient recovery was 
rietal AVM supplied by tiny tortuous MCA branches and drained
atheter through venous approach reaching the foot of the draining
g into the arterial feeders. (E& F) Town’s and Lateral showing
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with strict control of pressure and no speciﬁc medications de-
scribed. After 3 months, further motor power improvement
was noted and control angiogram conﬁrmed stable closure of
the malformation. The attending physicians advised further
clinical follow up.
1. Discussion
Annual risk of bleeding from cerebral AVMs does not exceed
1.5–2% and the risk is doubled after bleeding to reach 4% per
year (1,2). The risk of rebleeding is only abolished by complete
closure of the malformation. Even the smallest remnant of an
AVM after endovascular, surgical or radio-surgical treatments
constitutes a risk of further bleeding and should be closed (3).
Endovascular trans-arterial embolization using Onyx is
suitable for treating brain AVMs and allows obtaining higher
rates of anatomic cures as the sole therapeutic technique com-
pared with those obtained previously with other embolic
agents (4). The most crucial point of the procedure was the
approximation of complete obliteration of the nidus, when
Onyx is progressively allowed to enter the draining veins to oc-
clude and redirect the injection to the remaining parts of the
nidus as well as retrogradely into different arterial feeders.
Even when repeated angiography indicated apparent complete
obliteration of the AVM, Onyx was further injected to com-
pletely occlude the draining veins until repeated reﬂux in the
feeder precluded further Onyx advancement (5).
Venous thrombosis, venous stenosis and false venous aneu-
rysms are well known causes of bleeding from cerebral AVMs
(6,7). This probably hindered many to consider using venous
approach in treating cerebral AVMs. Trans-venous approach
has been described for the treatment of many vascular lesions
namely intracranial dural, cavernous and intra-orbital malfor-
mations. It is considered safe and effective in accomplishing
complete cure (8–10). It was only described once to treat a rup-
tured cerebral AVM with a pseudo-aneurysm (11).
The venous approach can be done after femoral vein or
internal jugular vein puncture. However, the latter provides
better stability and allows more distal advancement of the
guiding catheter which was the 5F vertebral glide in our case
to reach the straight sinus. Consequently with better naviga-
tion of the micro-catheter and micro wire into the tortuous
mazy veins distal to the guiding catheter.
The injection of Onyx from the venous side produces distal
block to the ﬂow of Onyx and allows retrograde reﬂux into the
residual compartments of the nidus. In fact the injection of
Onyx continues after blocking the draining veins further be-
yond the point of negative angiograms till reﬂux in the arterial
feeders is seen denoting complete nidus closure Fig 1.
In our case the AVM was drained by a single vein which is
more favorable if venous approach is attempted. In case of
multiple venous channels draining the nidus, there is a possibil-
ity that the Onyx after blocking the approach vein might es-
cape through the other veins instead of ﬁlling the nidus
completely in a retrograde pattern increasing the risk of post
procedural bleeding.
We believe that trans-venous approach is a single session
technique (one trial only or potential bleeding risk increases
if repeated) that should be done in small AVM with tiny
tortuous feeders difﬁcult to navigate having a single drainingcortical or deep vein. It is done by direct puncture of the inter-
nal jugular vein in the neck using road mapping after assessing
the contralateral one. It is safer to avoid pulling to retrieve the
microcatheter at the end of the procedure (risk of venous rup-
ture) especially if a non detachable tip micro-catheter is used
like the Marathon in our case and is better to leave the catheter
in situ by cutting it at the level of the neck after applying a
slight traction allowing the cut end to retract inside the jugular
vein.
2. Conclusion
Embolization of ruptured cerebral AVM using trans-venous
approach should only be reserved for properly selected cases
in which all other traditional therapies have been exhausted,
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